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dysplastic hip. Femoroacetabular impingement usually occurs as one of two
different types, either ‘cam’ or ‘pincer’. Cam impingement is predominantly
seen in males, and is caused by the presence of a cam-type deformity
with a non-spherical femoral head and/or a decreased anterior head-neck
offset. The increased radius of the femur entering the acetabulum results
in decreased joint clearance with repeated shearing forces occurring be-
tween the femoral neck and the acetabular rim during ﬂexion and internal
rotation. We previously reported the prevalence of cam-type deformities
in a young asymptomatic male population to be 24% (95% CI 19 to 30%).
The aim of this study was to examine the association between cam-type
deformities and labral tears as a potential pre-osteoarthritic feature of OA
in the same cohort.
Methods: This was a population-based cross-sectional study in which
study subjects were consecutively recruited young males undergoing con-
scription for the Swiss army, a compulsory requirement for male citizens.
Participants completed a set of questionnaires pertaining to pain, stiffness,
and physical function. A random sample of the examined participants was
subsequently invited to obtain magnetic resonance images (MRI) of the hip.
Cam-type deformities were graded on radial sequences using grades from
0 to 3: 0=normal, 1=mild, 2=moderate, and 3=severe deformity. Deﬁnite
cam-type deformities were grade 2 or 3. We deﬁned labral tears as linear
bands of high-signal intensity within the labrum, at the transition between
the labrum and acetabular cartilage. They were scored from 0 to 2: 0=no
tear, 1=partial tear, and 2=complete tear. Association between complete
labral tears and the presence of cam-type deformities were determined
using univariable logistic regression models, adjusted for age and body
mass index.
Results: Subjects who underwent imaging included 244 asymptomatic
male participants with a mean age of 19.9 years. Sixty-seven subjects had
a deﬁnite cam-type deformity. These individuals had a higher body mass
index compared to those without a deformity (24.3 kg/m2 versus 22.6
kg/m2, p<0.002). Complete tears were found in 48% of individuals with
a deﬁnite cam-type deformity, compared to 31% in those without: crude
odds ratio 2.08 (95% CI 1.17 to 3.71). The adjusted odds ratio was 2.13 (95%
CI 1.18 to 3.86). Results were robust when restricting the analysis to the
deformities located in an antero-superior position.
Conclusions: Cam-type deformities were associated with labral tears in an
asymptomatic young male population, supporting the hypothesis that this
type of deformity may be a risk-factor for OA.
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Purpose: Osteophytes (OPs) are a common feature of moderate to advanced
radiographic osteoarthritis (OA), which is deﬁned by the Kellgren-Lawrence
grading scheme. It is not known to what extent advanced cartilage damage
detected by magnetic resonance imaging (MRI) correlates with severity of
osteophyte formation and if there are knees with advanced MRI-detected
cartilage damage that do not exhibit relevant osteophytes. On the other
hand, it is not known if knees without relevant cartilage damage exhibit
osteophytes to a relevant extent.
Our purpose was to describe the prevalence of osteophytes and concomi-
tant cartilage damage in a population-based cohort using semiquantitative
MRI assessment. Focus of the investigation were a.) knees with severe carti-
lage damage and no or tiny concomitant osteophytes and b.) knees without
substantial cartilage damage but with large OPs in order to characterize the
atrophic and hypertrophic phenotypes of knee OA respectively.
Methods: Participants of the Framingham Knee Osteoarthritis Study were
examined with a 1.5 T MRI system. MRIs were assessed according to the
WORMS scoring system, where cartilage morphology (CM) was scored in
10 tibio-femoral (TF) subregions from 0 to 6 and osteophytes were scored
from 0 to 7. “Severe” cartilage damage was deﬁned as cartilage morphology
(CM) scores of 5 or 6 in at least 2 of 10 TF subregions. “Without substantial”
cartilage damage was deﬁned as none of 10 TF subregions exhibiting CM
scores ≥3. Large OPs were deﬁned as OPs grade 5-7. Absent or tiny OPs
were deﬁned as OP scores 0-2.
We ﬁrst calculated the overall prevalence of knees with severe cartilage
damage and described concomitant OP status. The odds ratios (OR) of se-
vere cartilage damage according to OP size were estimated using a logistic
regression model. Further the association of large OPs according to ROA
status was analyzed. In addition we focused on knees with absent or only
tiny osteophytes in all 10 TF subregions but with severe cartilage damage
as deﬁned above (atrophic phenotype) and knees with large osteophytes
and without substantial cartilage damage (hypertrophic phenotype). We
further described a medial and lateral pattern of the atrophic phenotype
deﬁned somewhat less stringent by absent or only tiny OPs in all of 5
medial/lateral subregions and concomitant severe cartilage in ≥ 1 of 5
medial/lateral subregions.
Results: 1597 knees of 1248 subjects were included. Mean age was 63.9
years, mean BMI 28.9, 58.3% were women. 197/246 (80.1%) knees with
severe cartilage damage exhibited large OPs. 1/498 (0.2%) knees with a
maximum OP score of 1, 20/704 (2.8%) with a maximum OP score of 2,
98/328 (29.9%) with a maximum OP score of 3 or 4 and 54/67 (80.6%) with
a maximum OP score of 5-7 exhibited severe cartilage damage. The risk of
severe cartilage damage increased in a linear fashion with increasing OP
size when using the knees without or only tiny osteophytes as the reference
(Table 1). 21 knees showed an atrophic phenotype. Only 3 knees exhibited
a hypertrophic phenotype. Using the alternate deﬁnition for medial and
lateral subtypes of the atrophic phenotype, 39 knees showed a medial
atrophic pattern and 18 knees a lateral atrophic phenotype including knees
without ROA (Table 2).
Conclusions: The majority of knees with severe TF cartilage damage exhibit
moderate to large TF OPs. A linear increase in risk of severe cartilage dam-
age was observed with increasing OP size. A minority of knees exhibits the
so-called atrophic phenotype, which also includes knees without ROA. The
hypertrophic phenotype is extremely rare. MRI-based prevalence data on
the different types of OA phenotypes contributes to understanding disease
pathology.
